


•  The	
  Context:	
  Tevatron,	
  CDF	
  &	
  Dzero,	
  LHC	
  
•  Physics	
  opportuni<es	
  
– Complementary	
  Tevatron/LHC	
  measurements	
  

– Legacy	
  measurements	
  
– Higgs	
  and	
  other	
  opportuni<es	
  for	
  discovery	
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•  No	
  major	
  upgrades	
  to	
  accelerator	
  
–  Only	
  short	
  shutdowns	
  for	
  

maintenance	
  
–  Projec9on:	
  about	
  2.5	
  ?-­‐1	
  

delivered	
  per	
  year	
  	
  
•  Double	
  present	
  integrated	
  

luminosity	
  by	
  Oct	
  2014	
  
–  19	
  ?-­‐1	
  delivered	
  
–  16	
  ?-­‐1	
  in	
  final	
  analyses	
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now:	
  9	
  ?-­‐1	
  delivered	
  

2014:	
  19	
  ?-­‐1	
  
delivered	
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now:	
  9	
  ?-­‐1	
  delivered	
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•  Main	
  aOen<on	
  is	
  focused	
  
on	
  aging	
  of	
  tracking	
  
detectors	
  
–  Fermilab	
  review	
  in	
  June	
  

2010	
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•  Detectors	
  opera<ng	
  stably	
  
for	
  many	
  years	
  
–  Exis<ng	
  9	
  U-­‐1	
  of	
  luminosity	
  

has	
  been	
  used	
  to	
  track	
  
ageing	
  effects	
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•  Detectors	
  opera<ng	
  stably	
  
for	
  many	
  years	
  
–  Exis<ng	
  9	
  U-­‐1	
  of	
  luminosity	
  

has	
  been	
  used	
  to	
  track	
  
ageing	
  effects	
  

Example:	
  CDF	
  Central	
  Outer	
  Tracker	
  (driZ	
  
chamber)	
  

Example:	
  Dzero	
  Silicon	
  Microstrip	
  Detector:	
  
Layor	
  1	
  will	
  be	
  touched	
  beyong	
  10U-­‐1	
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Step	
  due	
  to	
  recalibra9on	
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With	
  16	
  U-­‐1	
  at	
  the	
  Tevatron,	
  expect:	
  
• 	
  95%	
  CL	
  exclusion	
  (and	
  stronger)	
  over	
  whole	
  range	
  mH<190	
  GeV	
  
• 	
  3σ 	
  evidence,	
  in	
  100	
  <	
  mH	
  <	
  180	
  GeV	
  
• 	
  4σ 	
  evidence	
  for	
  mH=115	
  GeV	
  

D0	
  only	
  

Essen<ally	
  no	
  
Detector	
  aging	
  
effects	
  
expected	
  for	
  
CDF	
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Yet	
  observa<on	
  of	
  Higgs	
  decays	
  into	
  
b-­‐jets	
  is	
  an	
  important	
  signature	
  not	
  
to	
  be	
  missed!	
  	
  	
  

Low	
  mass	
  Higgs	
  search	
  at	
  
the	
  LHC	
  relies	
  on	
  H→γγ	
  and	
  
H→ττ	
  

10	
  



calibration
 signal


current Tevatron precision: 0.04%


➞ expect improvements (statistics
+systematics) with larger data sets

Aim:	
  15MeV	
  error	
  

~18k events in 1 fb-1
 ~485k events in 1 fb-1
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current Tevatron precision: 1.1 GeV 0.7%

Aim : better than 1 GeV
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Current	
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Assume:


top mass uncertainty = 1 GeV


W mass uncertainty = 15 MeV


mH < 117 GeV at 95% CL at 
current minimum
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Projec<ons	
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(Cau9on:	
  compares	
  2014	
  Tevatron	
  data	
  set	
  with	
  2012	
  LHC	
  data	
  set)	
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gluon distribution at high xT>0.5:

LHC needs 200 times more 
luminosity than Tevatron to reach 
the same sensitivity on PDFs

measurement still statistically 
limited 
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Example:	
  spin	
  correla<ons	
  in	
  t-­‐tbar	
  
produc<on	
  

Tevatron	
  

LHC	
  

Now	
   Projected	
  
sensi<vity	
  

17	
  



5	
  october	
  2010	
   Ursula	
  Bassler	
  LHC	
  Days	
  @	
  Split	
  2010	
   18	
  

t-­‐channel	
  

s-­‐channel	
  

LHC	
  es9ma9on:	
  10-­‐30	
  ?-­‐1	
  at	
  √s=14	
  TeV	
  for	
  3-­‐sigma	
  excess	
  in	
  s-­‐channel	
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Given	
  rela<ve	
  abundances	
  of	
  Bd	
  and	
  
Bs,	
  measured	
  asymmetry	
  Ab

sl	
  gives	
  
linear	
  combina<on	
  of	
  absl	
  and	
  adsl	
  

3.2	
  σ	
  devia<on	
  from	
  SM	
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semileptonic decays:

Bs,d ➞ Dμν at the LHCb




•  Tevatron	
  accelerator	
  and	
  the	
  CDF	
  and	
  Dzero	
  detectors	
  are	
  
prepared	
  to	
  take	
  advantage	
  of	
  a	
  unique	
  opportunity	
  in	
  the	
  next	
  
few	
  years	
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Complementary	
  

Legacy	
  

	
  Hints	
  and	
  Excesses	
  

top	
  mass	
  
top	
  proper<es	
  
W	
  mass	
  

t-­‐prime	
  
t-­‐tbar	
  resonances	
  

CPV	
  in	
  Bs	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  high-­‐x	
  gluons	
  
	
  	
  	
  	
  	
  	
  	
  t-­‐tbar	
  AU	
  	
  
	
  	
  t-­‐tbar	
  spin	
  correla<ons	
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• 	
  February	
  2010	
  :	
  first	
  thoughts	
  in	
  the	
  experiments	
  for	
  running	
  beyond	
  2011	
  	
  
• 	
  June	
  2010	
  Fermilab	
  PAC	
  mee9ng	
  

	
  -­‐	
  CDF	
  and	
  DZero	
  proposed	
  3	
  years	
  Tevatron	
  Run	
  extension	
  
	
  -­‐	
  Many	
  ques9ons	
  asked	
  to	
  the	
  “Beyond	
  2011”	
  task	
  force	
  

•	
  August	
  2010	
  special	
  PAC	
  mee9ng	
  
	
  –Answers	
  to	
  all	
  PAC	
  ques9ons	
  provided	
  
	
  -­‐	
  Excellent	
  progress	
  by	
  “Beyond	
  2011”	
  task	
  force	
  
	
  	
  Tevatron	
  experiments	
  should	
  be	
  able	
  to	
  collect	
  and	
  analyze	
  data	
  efficiently!	
  
	
  –Very	
  strong	
  support	
  of	
  the	
  extension	
  by	
  the	
  PAC	
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• 	
  Extension	
  of	
  the	
  Tevatron	
  run	
  has	
  strong	
  support	
  
–	
  PAC	
  recommenda9on	
  
–	
  	
  Leders	
  to	
  DOE	
  and	
  Fermilab	
  director	
  	
  
–	
  	
  Support	
  from	
  physicists	
  and	
  funding	
  agencies	
  around	
  the	
  world	
  
–	
  The	
  Fermilab	
  is	
  now	
  ac9vely	
  pursuing	
  this	
  op9on	
  	
  
•	
  There	
  are	
  many	
  steps	
  s9ll	
  ahead	
  before	
  approval	
  
–	
  P5	
  and	
  HEPAP	
  mee9ngs	
  in	
  october	
  
–	
  Budget	
  decisions	
  for	
  2012	
  	
  	
  	
  

	
  We	
  are	
  delighted	
  about	
  the	
  success	
  of	
  the	
  LHC	
  taking	
  over	
  physics	
  
at	
  the	
  high	
  energy	
  fron9er	
  

We	
  want	
  to	
  achieve	
  the	
  best	
  possible	
  Tevatron	
  legacy	
  !	
  
We	
  are	
  mo9vated	
  to	
  make	
  progress	
  in	
  the	
  best	
  possible	
  ways	
  for	
  

our	
  field!	
  


